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Page 1645 DSM-IV diagnosis of insomnia (8) . Ford et al. in their study showed that 14% of patients with persistent insomnia suffered from depression at the same time (9) , and another study reported that 11% of the patients in a sleep clinic had major depression (10) . In addition, Lundt showed that there was a relationship between severity of sleepiness and severity of depression (11) . Therefore, it was suggested that sleep disturbances could be a potential marker for MDD. Sleep disorders can be used to explain many cognitive damages associated with depression, including negative or threatening interpretations regarding ambiguous stimuli (12) . Chronic sleep deprivation can increase the stress response as well (13) , which is one of the strongest and most reliable findings in depression. All of this evidence indicates that damage from sleep should be considered as a risk factor in the development of depression. Despite the importance of sleep disorders in depression diagnosis and being in fact one of the most important symptoms of depression, because of our lack of understanding, it has always been ignored in treatment. As a result, many cases are not diagnosed with sleep disorders and remain untreated. One reason for this is the fact that few tools exist to accurately measure the quality of sleep that can be used to better detect disorders found in this field (14) . One of the widely used scales for sleep quality is the Pittsburgh Sleep Quality Index (PSQI). Pittsburgh Sleep Quality Questionnaire, which is used to evaluate sleep latency, sleep duration, and habits leading to good quality sleep, includes some components that deal with sleep disorders, medications, reduction in efficiency of daily performance, where total scores resulting from the study of these seven components provide a picture of quality and quantity of one's sleep (15) . The Epworth Sleepiness Scale (ESS) Sleep Test Questionnaire also is used to measure daytime sleepiness and a guide to sleep problems and sleep disorders. Unlike the present study, that is evaluating Psychometric Properties of the Persian Translation of the Pittsburgh Sleep Quality Index in depressed patients, Morteza Nazifi and his colleagues studied staff working at the healthcare for this feature in a wider range (16) . Since the Pittsburgh Sleep Quality Questionnaire is capable of covering different stages of sleep, it is regarded as one of the best ones available, and checking for its validity and reliability amongst depressed patients is a step in this direction. In view of limitations of sample size or studied population in previous psychometric studies (16, 19, (25) (26) (27) , the need for a PSQI study with a larger sample of depressed patients was needed. So, the current study is concentrated on the reliability and validity of a special instrument to measure sleep quality (PSQI). The aim of this study was to determine the reliability and validity of the Persian version of the Pittsburgh Sleep Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS) questionnaire in patients with depression.
Material and Methods

Study setting and sampling
In this case-control study that was carried out in 2014, 93 patients referred to outpatient clinics of Rasoul Akram and Iran Hospital, and Tehran Psychiatric Institute who were diagnosed with unipolar depression (MDD), bipolar type one (BID) or two (BIID) and dysthymia based on the Structured Clinical Interview for DSM Disorders (SCID), were enrolled in the study after obtaining their informed consent. Also, 100 healthy participants enrolled in the study as the control group.
Data Collection Instrument
The Pittsburgh Sleep Quality Index includes seven components of subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, the use of sleep medications and day time dysfunctions provide a total score of these seven components that allows us to better understand the quality and quantity of one's sleep. The Pittsburgh Sleep Quality Index is a self-reporting instrument consisting of nine questions designed to measure the quality of sleep disorders in a period of one month. The scale scores range from 0 to 21, with higher scores indicating poor quality of sleep and scores less than 5 considered as high quality of sleep (15) . The index is a summarized, accessible, and reliable tool for measuring sleep quality that has high internal consistency (Cronbach alpha = 0.83) and test-retest reliability (0.85-0.87). It also means people with poor and high sleep quality with diagnostic sensitivity of 0.89 (coefficient of Kapa = 0.75, p < 0.001), respectively (15) . In addition, Epworth Sleep Scale (ESS), which is a subjective rating scale, was used to measure levels of daily sleep. This scale is also used to determine people with too much uneven sleep. Respondents are required to score the possibility of falling asleep in eight situations in their daily lives on a scale from 0 (never) to 3 (high risk of sleep). The scale scores range from 0 to 24, and a higher score means more irregular sleep. Epworth Sleep Scale (ESS) has been used widely to measure daytime sleepiness in older populations. Test-retest reliability and internal consistency of this scale is very high. In addition, patients with sleep disorders had significantly higher scores on this scale than the control group (17) . Beck Depression Inventory-2, is suitable for people who are more than 13 years old and have at least a sixth-grade education. The questionnaire contains 21 indicators, all of which are related to the symptoms of major depression, and it is designed to check the status of emotion, cognition, obvious behavior, physical signs and symptoms of internal scale from lowest to highest marks allocated. At this scale, zero to nine levels indicate normal depression,
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scores of 10 to 16 indicate symptoms of mild depression, 17 to 29 indicate moderate depression, and scores of 30 or greater are indicative of severe depression (18) . The Persian versions of two sleep questionnaires that used Pittsburg Sleep Quality Index (PSQI) and Epworth Sleepiness Scale (ESS) were used in previous studies (19) .
Research Procedure
First, the patients with a diagnosis of unipolar, bipolar, major depression, or dysthymia based on Structured Clinical Interview (SCID) were selected, and they responded to the Brief Symptom Inventory of depression scale and Beck Depression Inventory-2, then the Persian version of the Pittsburgh Sleep Quality Index questionnaire was distributed to them, and results were compared with the Pittsburgh Sleep Quality Index questionnaire, completed by a control group of 190 people selected from the staff of the Tehran Institute of Psychiatry to assess the reliability and validity in this population. At the same time, patients were also assessed for daytime sleepiness with ESS questionnaire. Since results of this questionnaire can be effective in this study and, in particular, because daytime sleepiness and cognitive impairment caused by it could produce anxiety and depression and also intensify anxiety and depression in these people. Therefore, it was necessary to translate the English version into Farsi and then translate it back into English, and, at the same time, the reliability and validity of the questionnaire in this population could be examined. Inclusion criteria of study were diagnosis of unipolar depression, bi-polar, or dysthymia through a structured clinical interview and lack of co-morbidity with other diagnoses, both male and female genders, having knowledge of at least reading and writing. Exclusion criteria of the study were having other disorders associated with medical and chronic psychiatric and physical disorders, pregnancy, having two jobs with a night shift or a night shift job, medical drugs, or substance abuse.
Data analysis
We used the Pearson coefficient to determine test-retest reliability, and Cronbach's alpha was used to determine the reliability of the test. Confirmatory factor analysis was used to determine the actual structure of the scale and to determine the validity of the instrument. We also used the t-test to compare the difference between the two means of all quantitative variables in both the healthy and depressed groups.
Results
Sociodemographic characteristics
In this study, 93 depressed patients and 100 patients in the control group were examined. The mean age of depressed patients was 32.3 (SD = 7.1), and their ages ranged from 21 to 61 (median: 30), and the average age in the control group was 34.2 (SD = 9.8), with people's ages in the range of 18 to 62 (median: 32). In depressed patients' group, 34 women (36.6%) and 59 men (63.4%) and 66 women in the control group (66.0%) and 34 males (34.0%) were enrolled. Demographic details of people surveyed are given in Table 1 . Table 2 , most people woke up between 6:00 and 8:00A.M.
 Question no. 4: Amount of night sleep Average hours of night sleep amongst those surveyed was 7.6 hours (SD = 2.3) and in the range of 3 to 12 hours (median 6 hours) ( Table 3) .
 Question no. 5: Sleep problems Table 4 describes sleep problems based on the fifth question in the Pittsburgh Sleep Quality Index (PSQI) in depressed patients surveyed.  Questions no. 6-8 These questions examined the medications used to help patients sleep and daily functioning disorders based on the Pittsburgh Sleep Quality Index (PSQI) in depressed patients (Table 5) .
 Question no. 9: Sleep quality In this question, respondents were asked to rank the quality of their sleep in the past month. Six patients (6.5%) indicated the quality of their sleep as very good, 37 (39.8%) recognized it as relatively good, 37 (39.8%) knew it as relatively poor, and 13 (14.0%) described it as very bad. 
PSQI components
Parts 1, 2, 3, and 6 of PSQI questionnaire are described under questions 9, 2, 4, and 6, respectively. The fourth part measures proportion of time in bed compared with sleeping hours. The average percentage of sleep efficiency, as defined by the fourth component of PSQI was 90.0% (SD = 8.2) and in the range of 60 to 100% (median 92.3%). Seventy-seven patients (28.4%) had a sleep efficiency higher than 85% (coded 0). Sleep efficiency of 11 (11.8 %) was between 75 and 84% (code 1). Three patients (3.2%) had it between 65 and 74% of sleep efficiency (code 2) and in 2 patients (2.2%), sleep efficiency was less than 65% (code 3). The fifth component is the sum of the scores of questions 5b to 5j. Average raw score of people was about 6.8 (SD = 5.3). Five patients (5.4%) received Code 0 (score of 0), while 69 patients (74.2%) were coded 1 (Grades 1 to 9), 13 people (14.0%) coded 2 (Grades 10 to 18), and 6 people (6.5%) coded 3 (Grades 19 to 27), respectively. The seventh component was the sum of questions 7 and 8. Eight patients (8.6%) received Code 0 (score of 0), 46 people (49.5%) Coded 1 (Grades 1 or 2), 30 (32.3%) Coded 2 (grades 3 or 4) and 9 people (9.7%) Coded 3 (Grades 5 or 6), respectively.
PSQI total score
The mean of PSQI total score of surveyed people was 8.1 (SD = 3.5), which was in the range of 1 to 18, and thus, only 12 (12.9%) did not receive a score of less than 5. Percentiles 25, 50 (middle), and 75 consisted of 6, 8 and 10, respectively. The mean PSQI score in the control group was 5.6 (SD = 3.1), and in the range of 0 to 15, which was significantly lower than that of depressed patients (t = 5.142, p < 0.001). In this group, 37 patients (37.0%) had a score below 5 and percentiles 25, 50, and 75 consisted of 3, 5, and 7, respectively.
Internal consistency
Cronbach's alpha coefficient of the questionnaire for 16 titles (regardless of questions 1 and 3) and with regard to coding of questions 2 and 4 was 0.811. With the elimination of the fourth question, this index would increase up to 0.821 (p = 0.002).
Correlation with Other Questionnaires
Average scores of people on the Beck Depression Inventory (BDI-II) was 27.1 (SD = 10.2) and 18.0 (SD = 3.8) for Epworth Sleep Scale (ESS). The Pearson correlation coefficient was 0.299 (p= 0.004) between scores of PSQI and 0.264 (p = 0.011) between ESS and PSQI.
Factorial Structure of PSQI
In order to do the exploratory factor-analysis of the questionnaire, principal component and Oblimin rotation were used. The KMO index of 0.598 and Bartlett test of sphericity were statistically significant (p < 0.001), which showed the relative sufficiency of the sample. First, three factors were extracted that explained a total variance of Page 1649
75.1%, but only two items were put into the second factor, and one item was put into the third one. In the next stage, the analysis was done to find a single factor. This single factor with an eigen value of 2.652 would explain only 37.9% of variance and the lowest load factor was 0.306, while the minimum load factor was higher than 0.5. The analysis was repeated for the exploration of two factors. The first factor, with an eigen value of 2.652, 37.9% of the variance and the second factor with an Eigen value of 1.426, would explain only 20.4% of variance (in general, 58.3% of variance explained). Load factors are shown in Table 6 . As it can be seen in the table, based on the load factor, at least 0.5 of third factor is not loaded into any factor. By reducing the load threshold to 0.4, this item is placed into the second factor. On the other hand, in both factors, the second and fourth components are loaded. Thus, the first factor can be considered as the general agent, and the second one is the quantitative (yield) sleep factor. 
Discussion
The aim of this study is to validate the Persian version of the Pittsburgh Sleep Quality Index (PSQI), comparing two different groups of individuals (healthy and depressed patients) by both questionnaire scores of PSQI and ESS measures. Several studies have investigated the relationship between sleep disturbances and depression. Whereas one prospective study showed that people with sleep disturbances are at risk for depression (20) , another study has reported that both sleep problems and depression either were connected to each other or two separated diseases with the same etiology (21) . Most depressed patients have sleep problems, specially having trouble falling or staying asleep and early morning awakenings (22) . Also, there are many depressed patients who frequently complain about increased daytime sleepiness or daytime fatigue (23). Nyer et al.'s study showed that depressed students with sleep disturbance may have more anxiety symptoms, daytime hyperarousal, and functional impairments than depressed students without sleep disturbances (24) .
The results of our study showed the internal consistency checks PSQI, in our study, Cronbach's alpha coefficient of the questionnaire to 16 (regardless of Questions 1 and 3) and with regard to coding, questions 2 and 4, was 0.811. With the elimination of the fourth question, this index increased up to 0.821. The fourth question of PSQI "Your actual sleep during the night?" May be answered differently in different situations, especially which of responding to this question are very widespread in the individuals studied. Therefore, the question must be asked in another way.. Also, the majority of patients, in response to this question, expressed a numerical range such as 5 to 6 hours, and it shows the response of some patients. Asking this question means that the average hours of sleep at night people were surveyed. For questions 1 and 3 as well as the situation was similar in the two questions about the time of arrival to bed and waking up the patients were studied. These questions was difficult to interpret because most patients have not a same comprehension.
In this study, the validity and reliability of the questionnaire were reported as being acceptable. The results of our study showed that the average score of PSQI people surveyed was 8.1 (SD = 3.5), which was in the range of 1 to 18, and thus, only 12 (12.9%) received less a score of 5. The results of our study also showed that average scores on the Beck Depression Inventory (BDI-II) were 27.1 (SD = 10.2) Epworth sleepiness scale (ESS) 18.0 (SD = 3.8), respectively. Pearson correlation coefficient between the scores of PSQI and BDI-II was 0.299 (0.004 = p), and the scores of PSQI and ESS were 0.264 (0.011 = p), so there was agreement between the questionnaires. In a study for evaluation the validity of Italian version of PSQI on 50 individuals in five different groups (healthy young and elderly, sleep apnea syndrome patients, depressed patients, individuals with dementia), the results showed an overall reliability coefficient (Cronbach's alpha) of 0.835, indicating a high degree of internal consistency. The mean PSQI
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global score showed significant differences between groups, with an impaired overall quality of sleep in patients' groups with respect to both the healthy groups and Italian version of PSQI had an overall efficiency comparable to the mother language version and differentiate "good" from "bad" sleepers (25) . In Doi et al.'s study, the Japanese version of the Pittsburgh Sleep Quality Index (PSQI-J) was used, and the PSQI-J global and component mean scores were significantly higher in psychiatrically disordered subjects than control subjects, except for the component of sleep duration (26) . Results of their study were consistent with our study. Results of our study showed that the correlation coefficients between the PSQI global and component scores were statistically significant. The PSQI global and component mean scores were significantly higher in psychiatrically disordered subjects than control subjects. In study conducted by Yazdi et al., there was a significant correlation between the PSQI and ESS (27) . The results obtained from the questionnaire showed ESS, PSQI, and BDI-II double together and have a positive linear correlation. In our study, patients evaluated sleep quality in terms of severity of depression, and, according to the Beck questionnaire, there was a positive linear relationship. The results also showed that the severity of daytime sleepiness and impaired quality of sleep also were correlated strongly. Pearson coefficient showed average scores of people on the Beck Depression Inventory (BDI-II) was 27.1 (SD = 10.2) and 18.0 (SD = 3.8) for Epworth Sleep Scale (ESS). These studies examined the factorial structure of PSQI and presented limited support for it. Results of our study showed Pearson correlation coefficient to be 0.299 (p = 0.004) between PSQI and BDI-II scores and 0.264 (p = 0.011) between PSQI and ESS. To study the factorial structural of PSQI, exploratory factor analysis was used in this study. The results showed that in the PSQI questionnaire, it is possible to regard the first factor as a general one and the second factor as the quantitative agent (yield) of sleep. Studies performed by using the Pittsburgh Sleep Quality Index have some limitations including small sample or heterogeneity in terms of demography, which decrease the researcher's ability in terms of finding research support for all of the sub-scales and generalizing their findings to a larger population. In addition, a review of the literature showed that only a few studies have specifically examined the psychometric properties of this measure (28) . However, given the modest sample size of our study, the validity of the results for the PSQI was comparable to or better than that of previous studies.
Conclusions
In our study, Cronbach's alpha coefficient PSQI questionnaire was up to 0.821. According to the PSQI and BDI-II scores, the results between the PSQI and ESS scores were significantly correlated. Results of our study showed PSQI is a useful, valid, and reliable tool for the assessment of sleep quality, and the Persian version of the questionnaire provides a good and reliable differentiation between normal and pathological groups, with higher scores reported by people characterized by impaired objectively-evaluated sleep quality. The present study supports the utility of the Persian version of PSQI as a reliable and valid measure for subjective sleep quality in clinical practice and research.
